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(54) Title: A COOLER FOR COOLING OF PARTICULATE MATERIAL, ESPECIALLY FINE-GRAINED DUST 



(57) Abstract 



A cooler for particulate material from a combustion 
plant, especially for cyclone ash form a PFBC power plant, in 
which the material is transported pneumatically with flue 
gases as transport means. At the inlet of the cooler there is a 
space (40) for separation of the particulate material from the 
transport gas. The transport gas is removed via a gas cleaner 
(56). The particulate material (44) is collected in a duct (42) 
where it forms a particle column. The duct includes cooling 
modules (48a-c), suitably water-cooled, which cool the mate- 
rial on its way down through the duct. The duct comprises de- 
vices for the supply of a gas which removes flue gases from 
the material in the duct 
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A cooler for cooling of particulate material , especially 
f ine-arainqd dust 

TECHNICAL FIELD 

The invention relates to a cooler for cooling of particulate 
material . It is particularly intended for cooling of very 
fine-grained dust, for example dust which has been separated 
from flue gases from a combustion plant with combustion of a 
fuel, primarily coal, in a pressurized fluidized bed before 
the gases are supplied to a gas turbine. A .plant of this 
kind is generally called a PFBC power plant. PFBC are the 
initial letters of the English expression pressurized 
Eluidized £ed Combustion. 



BACKGROUND *ART 

During combustion of coal in a fluidized bed of a 
particulate sulphur-absorbing material, for example lime or 
dolomite, a large quantity of ashes from the fuel and finer 
grained absorbent residues accompany the flue gases. This 
dust is separated from the flue gases in a cleaning plant, 
usually consisting of cyclones, before the gases are 
utilized for operation of a gas turbine. In the following, 
the separated dust will be referred to as cyclone ash. The 
combustion is performed at a pressure considerably exceeding 
the atmospheric pressure. The pressure may be about 20 bar, - 
is usually between 12 and 16 bar at full power, but is lower 
at partial "power . The combustion of the fuel is performed 
in the bed at a temperature of the order of magnitude of 
850°C. Combustion gases and accompanying dust have the same 
temperature as the bed. Also the separated dust, the 
cyclone ash, has this high temperature. Therefore, the 
handling entails considerable problems . 

To be able to handle ashes, the following must be done: 
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mentioned kind designed a«? * - i 

Patent No. 0 108 505 ^ " ±n 

in a second cooling staget cyciQne 

wth water and the heat CQntents ^ preheat d lng 
of, for example, feed water or distance heating ZZr rll 
f.ne-grained state and poor thermal conductivity of the 
cyclone ash render the cooling difficult To JL f , 
contact between ash and cooling surfaces J * 
suitably fluidized in the ™ ? Surface *' the cyclone ash is 

. the fluidization air entans an" f'T^ °' Wlth 

entails an undesirable heat loss. 

.— ~ .luipjtt stI!K . US Patent No. 4,492 184 

S »o„ s . coder designed as an inclined bed ves3al J 92 ' 1 " 
cyclone ash forms the bed. 



SUMMARY OF THE INVENTION 



According to the invention, a cooler for particulate 

Port g . s , comprises a space for separation of fl ue -.se, .nrf 
*.« , an outlet for the fl ue ga ses, a .c^.az/l™ 
suitably vertical duct „it„ cooling devices, devices for' tne 
»PPly Of 9 as, suitably air for tbe removal of flue 9 els 

::::™ic?::rT"" as in — - ™« 

y aevice at the lower part of the duct. 

u ^T^STLt cooler in the first — — 

the cooler in t H Pr6SSUre V6SSel ° f th " plant *» d 

space fo" the / eC ° nd C °° lln * sta * e o^side thereof. The 
space for separation of transport gas and dust is located ^ 

t: c : p 7jz: r the cooier and above the 

cooler via a ^ ^ ^ SUitably SU ^ lied to the 

cooler vaa a pressure-reducing no 2z l e and a reception 
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Figure 3 shows an air nozzle. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

in the figures,. 10 designates a pressure vessel A com- 
bustor 12, a cleaning plant 14 and a P""""^^ 
discharge device 16 are placed in the pressure vessel 10 
Fuel is supplied to the combustor 12 via the condu t 18 and 
is burnt in the bed 20. Steam generated in tubes 21 drives 
a steam turbine (not shown) . Combustion gases are -11-ct.d 
in the freeboard 22, are cleaned in the cleaning plant 14 . 
s^olized by a cyclone, and are supplied to the turbine 24. 
TnTturbine 24 drives the compressor 26 which feeds the 

in th= r-""^ veasel 10 with compressed 

ZZ = on air. on its w, y to nobles 30 at . 
or the combustor 12. the combustion air passes . 
pressure-reducing ash discharge device l. which is deseed 
as a coder. This device 16 is placed in a channel 34 for 
the combustion air. 

. From the cyclone 14, separated dust is "«»*> rted the 
.atically with combustion gases as transport ga.s through the 
ash discharge device 16 formed as a cooler, where the dust 
asn ^ D , n o r t-r> 300-400°C, and 

and the gas are cooled from about 850 C to 300 , 
the conduit 35 to the subsequently located cooler 36 where 

^ 4-~ <r mn°c This second cooler Jo is 
the dust is cooled to < iuu utxa 
led as a vertical container with a space 40 in the upp r 
part for separation of dust from the transport gas and wrth 
a v rtical duct 42 in its lower part, where separated dus 
forms a material column 44 with an upper surface 46. ^t* 
embodiment shown, the duct 42 includes three coolin, modules 
48a 48b, 48c, connected in series. Cooling water is 

ppl d to tne lowemost module and is discharged from the 
uppermost one. Thus, in the duct 42 material and coolmg 
„ P ,L will flow in opposite directions. """"""J* ^ 
is possible to supply the cooling modules 48a, 48b, 48c with 
cooling water from different sources with different water 
Temperatures. The lowermost cooling module 48, is supplied 
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1. A cooler for particulate material from a combustion 
plant, which material is supplied to the cooler via an inlet 
together with flue gases , characterized in that 

a separation space (40) is provided at the inlet for 
separation of flue gases and the particulate material, 

from said separation space (40) there is an outlet for the 
flue gases with a gas cleaner (56), 

below said separation space (40) there is a downwardly 
directed, preferably vertical duct (42) which receives the 

—particulate— ma-te_-ia-l-# ' . __ . 

said duct (42) includes cooling devices (48a-c) for cooling 
of the particulate material, 

the lower part of said duct (42) is provided with devices 
(82a-c) for the supply of gas,, for example air, for dis- 
charging flue gases from a column (44) of the particulate 
material in order to reduce the dew point of gas in the. 
cooler and to stir the particulate material, and in that 

the lower part of the duct (42) is provided with a device 
(60) for discharging cooled material from the cooler. 

2. A cooler according to claim 1, characterized in that 
it is included in a PFBC power plant and receives dust from 
a cleaning plant (14) for flue gases, said dust being 
transported pneumatically to the cooler by flue gases as 
transport means, 

3. A cooler according to claim 2, characterized in that 
the particulate material and the transport gas are supplied 
to the separation space (40) of the cooler via a pressure- 
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